Need for cellular and humoral immune responses in bovines to ensure protection from foot-and-mouth disease virus (FMDV)--a point of view.
The published studies on immunization of experimental animals, cattle, and sheep with synthetic peptides containing the antigenic domains in FMDV structural protein VP1 were analyzed. The results obtained with various FMDV synthetic peptides designed to stimulate the humoral immune response in bovines were compared to the current knowledge on MHC class I and class II, and the properties of the peptide binding grooves in each of them. X-ray crystallography of MHC class I proteins provided the three-dimensional structure of the peptide binding groove and led to the isolation and identification of "self" and viral peptides that naturally associate with the peptide binding grooves of both types of MHC and HLA molecules. The available knowledge of the amino acid motifs in MHC and HLA class I-bound viral peptides priming the CD8+ cytotoxic T cell responses must be coupled with the understanding of the three-dimensional structure of BoLA class I. This would aid in the development of an experimental approach to induce bovine anti-FMDV CD8+ cytotoxic cells to complement the humoral immune response to FMDV, which is currently achieved by a killed virus vaccine and, at the experimental level, by a peptide vaccine. Stimulation of both cellular and humoral immune responses against FMDV in cattle may reduce the risk of disease and virus shedding.